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Human activities

Human induced emissions of CO, and other greenhouse
gases (methane, nitrous oxide, fluorocarbons)

y

Global warming and consequent global climate changes }
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man race prosperity, conveniences and faster modes of

built environment required greater emphasis on

ling, which led to greater use of fossil fuels and

air conditioning.

pend more than 90% of their time indoors and hence
yroductivity and quality of life depends on quality of
ent.

f
<10%b of energy is Solar

% from oil o ' '
0 80%0 of energy is generated from Wind

from coal generated by VS. < Geothermal
cleaner, renewable

[0) . .
LY i fossil fuels. Bio-mass
natural gas sources. Others
\~
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h\/@g Impact of Construction
=2 and Buildings

cess, land development and associated construction and

operational activities have a wide range of negative impacts on:

> Environme

or the current and future generations

States
populafion, but produces 25% of all CO, emissions
and operation of buildings = account for 37% of all U.S. CO,

count for 30% of total energy use, consume 2/3 of the nation’s
and generate 30% of greenhouse gases.

J)s consume 30% of raw materials and 12% of potable water, and
ate 40% of the solid waste in the U.S., most of which is construction
fe — either as new construction or as alterations and improvements.

9% of all wood is harvested for use in residential and commercial buildings

August 8-11, 2004 www.energy2004.ee.doe.gov



54 Emphasis on End Users

«* Even tho
and freatie
Processes,

the inter-governmental dialogues, agreements
are important fo promaote sustainable
e ultimarte results depend upon the end users.

the dangers of not considering the
would prompt governments, developers and

endation: Since the task of reversing environmental
ge seems overwhelming, we should break the issue
aller parts to get better participation.
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Ene

ations, demolition, construction, materials, services and
OuUilt environment on natural environment. The focus is on

impact of re
occupancy C
providing a sc

abillty and Greening, are used interchangeably and
ollowing principles:
Cle costs through resource management.

fce consumption for comfortable and safe work
energy, water, land, materials.

ptirce waste: energy, water, materials.

Buipment and systems efficiency: efficient replacement
t that is properly tuned/maintained.

gin environment for and emphasize source and waste reduction in
y planning, design, construction and operation.

Bate healthy environments by improving indoor air, light, noise,
emperature, humidity.
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dwledge and growing consensus regarding release of
gases, global warming and climatic changes

echnologies for cost-effective carbon-saving, greening
> efficient operations

SUurance companies requirements for greening

Jsing asset value of efficient buildings versus liability of inefficient
dings

ofockholders’ inferest in companies that promote greening and
sustainability
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S\ . Unified Infernational
X7 Actions
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s Key examples of unified international actions under
the UN leadership:
» Promote dialogue on sustainability and environmentall

d support for the Montreal Protocol to reduce
ayer depletfion

ocol to reduce the release of carbon-based

aond environmental battles can e won,
Jded there is concerted global action,
oordinafed af the regional, national and local
Al @VEIS. o Oy 2004. 60 doe g0V



— Unified International
X7 Actions
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SO an increasing frend towards:
IS NO longer a “bragging-rights” buzzword.

esponsible actions from private corporations
les o reduce consumption of resources,

astfe and adopft cleaner production systemes.
Juse over the life-cycle of a facility, it makes
and social sense to have sustainable, efficient
Ith indoor environment suited for a productive

s There is ¢
» Greening
» Volunfar

olving partnership between the public and private
ors with regard to bringing cleaner and sustainable
ergy to the people all over the world has lbeen
encouraging.
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N Framework for a

004
Er Systems Approach

to better understand the use and
consumpliion patterns, we should develop a
systems approach that fakes a holistic view 10

eds and characteristics of the
community.

Ire ecosystems with huge inputs of

5, resources and energy that the occupants
Ocesses consume, yielding enormous

OUTs of greenhouse gases and waste.
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Framework for a

0?,4 Systems Approach

trioution of various buildings towards
e greenhouse gases based on

ates for the year 2000 in the United
Total CO, % of U.S. energy % annual
emissions related CO, growth since
(million metric emissions 1990
tons)
313.4 20% 1.9%
267.8 17% 2.4%
465.7 30% 0.3%
514.8 33% 1.8%
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~
fogooq' Phases in a Building'’s Life

y of materials, furnishings, and construction
Jpancy (one-time impact)

with energy use, heatfing and cooling systems
d services for performing functions (recurring
oI impact)

ce, dlferations, improvements and

enfs (periodic impact)

ot of workers, visitors, goods and services (recurring
Major impact)

molition (one-time impact, reduced by reusing the
shell and recycling materials)
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h\“/\,goaq Phases in a Building'’s Life

tural and renewable means for healthy
wvironment

ation
afions and maintenance
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" _pp+4 Phases in a Building’s Life

=1 [=BGGY

used by USGBC for new and existing buildings,
hts along the following lines:

ranking syste
with relafive w

No. of | % of
Points | Tofal

14 20% | USGBC rates buildings for
sustainability, as follows:

) /%
17 25% f Certified: 26-32 points
Sources 13| 19% ' Silver:  33-38 points
>nmental Quality 15 22% . Gold:  39-51 points
& Design Process 5 7%

i Platinum: 52-69 points
69| 100%| o wy
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— Holistic Building Concept
oo+ Life Cycle Analysis

d apply interaction and inter-dependency of the
Jtion, facade, windows, lighting, utilities,

understand ¢
facility’s orient

consfruction, commissioning, and confinued
2rations and maintenance are critical fo achieving

able sources — geothermal, solar and wind mills are
adjunct to improvements in central plant, lighting,
peed drives and adaptive buildings management

olidate utilities and energy design and procurement with
er area customers.
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» Greater envitonmental and social responsibility.
O fruction waste and disposal cosfs.

costs when all capital, operating, and value-
are considered.

sUurance premiumes.
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54 Compelling Business Case

»» There are
Approac

two suggested ways to Iook at Systems

concepts can similarly be used 1o sulit
of the analysis.

By life cycle phases of a building

recent study on building in New Zealand:
ate 10% impact of initial consfruction
ICh for transport and operational recurring factors

aining impact from land development and
ainfenance/ refurbishment activities
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Zri=ggy Compelling Business Case

s SECOND — By resource and functional savings

s A well-stfructlred Green LEED SILVER rated design adds approximately
2% 1o upfronti{Lawrence Berkeley Lab study of 40 California agencies).

% This may add $3 to S5 per sq ft of building upfront construction costs.

.« life cycle savings estimated af 20% of initial consfruction costs (>10
~ times of init estment).
are likely to be between $50 and $70 per sq ft over
WS.
Life Cycle Net Present Value
$5.80
$1.20
vings $0.50
tions and Maintenance $8.50

ductivity and Health Value

$36.90 to $55.30

Total Life Cycle Savings

$52.90 to §71.30

Average Extra Cost of a Silver Green Design

S3to §5
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/\2004 Compelling Business Case

+* More than 10 fimes financial benefits — Lawrence
Berkeley Laboratory study:.

ewable energy from wind mills purchased by
the UN incurs higher unit rate costs, but avoids
INngs of varying costs of fossil fuels.

lding management and maintfenance

accountability for energy and resource use and
erafing waste.
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N Challenges — Demand &
: _ Supply Side Control

% or more of power from renewable resources.

> Utilities for Senior Executive’'s Residence from
Jble resources.

er progressively expand such programs.
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Challenges — Demand &
0?, Supply Side Control

advanftage of the competitive market
incorporo’ring:

alfernate cooling methods.

ofimal mix of steam (heating and chillers) and electricity
It demand charges.

e diesel generators.
sideration of other on-site generation sources.

and side conirols

hrough phased alterafions and improvements and
operational and maintenance measures, reduce demand by
up to 30% with buildings systems and infrastructure upgrades
In service 1o shave the demand during the peak loads

conditions.
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the impact on the environment during
1ases in the life span of buildings, and thereby
INovative measures, education and training to
ency and sustainability.

s of buildings’ costs and environmental impact.

-depth understanding we have of factors
J the environment, the more likely there will be
2SS fowards sustainaple and green buildings.
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ors work as partners in the spirit of cooperation.

arfnership provides the flexibility and diversity to
O changing situations in the world for a sustained
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